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Formation 


;  -•  .  — ;olty  ol  . . .  . . 

field.  Observed  mainly  as  float  in  lowland  valleys  and  in 
eauvatloni  with  koungei  McKenzie  Member  occuiring 
primarily  in  the  tenter  ol  svncllnes. 

Mainly  light '  live  (. ray  (&V6/I)  shale  and  pale  yellowish 
biown  '  IOII'i  Mo  dark  yellowish  blown  i  |0R'j/2i  micaceous 
shale  and  sillslone 'Interbedded  with  medium  gray  l 111)  In 
dark-gray  iNtr.  line  to  medium  crystalline  limestones 
with  calcilo  veinleli  and  abundant  lossils,  mainly  hrachlopodi 
and  oslratodcs  Pale  red  calraieous  and  silly  shales 

and  mudstones  and  grayish  red  (SRI/?)  line  grained  sand 
Slone  and  sillsloeo  occur  as  float  and  outcrop  al  two  locations 
in  centers  ol  synclines. 

In  Ihe  field  ana,  direct  or  indirect  measuremenls  ol  these 
its  could  nol  be  made  betauso  ol  poor  control  and  slruc 
al  Mmptob^ns.Jhe  estimated  thickness  is  350  leel  lor 

.  ..elci  Member 

The  Keeler  Member  Is  underlain  with  gradational  tonlac! 
by  (he  Rose  Hill  Formalion  and  overlain  by  the  Rochester 
Member  ol  the  Milfllntown  Formalion, 

Llghl-gray  'HI),  fine  grained,  bmonllo-speckled,  lossilil- 
erous,  thin  to  thick-bedded  quaiteitic  sandstone.  Conlams 
Ihin  bedded,  light  bluish-gray  (5BI/I)  and  some  grayish-red 
I5R5/?)  layers  ol  coarsely  crystalline,  highly  lossdilcrous 
limestones  and  i  oolitic  hemalito.  Distinctive  because  ol 
weathering  into;  moderate  yellowish-brown,  deeply  pitied 
fragments  in  whch  brachiopods  and  crinoid  stem  plates  have 
weathered  oul  U  itr.  sometlmM^ieoUcwi^hi  roviuu, 
ant  shales  with  spper  contact  sharply  defined.  Best  exposures 
at  Globe  Run,  Creenlcc  Run  near  southern  edge  and  along 
Highway  26  The  Keeler  Member  is  approiimalely  S0±  leel 
.  in  thickness  in  Ihe  mapped  aiea,  but  tends  to  lotm  a  relatively 
I  wide  outcrop  rattern  at  the  surface  where  the  overlying 
1  shales  ol  Ihe  Rochester  Member  have  been  stripped  oil  Ihe 
|  dip  slope  ol  the  resistant  Keeler  sandstones. 


Rose  Hill  Formation 

Olive-gray  < 5Y3/2)  lossiliterous  shales  weathering  pale 
yellowish-brown,  Pale  red  (5R6/2)  and  micaceous  shales 
present  near  lower  contact  with  Castanea  Member.  Inter- 
bedded  with  1-  to  3-inch  layers  of  medium  light-gray  (H6) 
fine-  to  very  fine-grained,  well  indurated  quartzilic  sandstones 
weathering  moderate  brown  (5YR4/4)  and  1-  to  2- inch  beds 
ol  medium  dark-gray  (N4),  coarsely  crystalline,  highly  fossil- 
ilcrous  limestone  associated  with  1-inch  beds  of  olive-gray 
(5V7/1 )  and  medium  bluish-gray  (5R5/1)  calcareous  siltslone. 
Brachiopods  Cqelqspjra  hemispherica  and  Stegerliyflcus 
neglects  piesental  severaflocalilies. 

Locally  contorted  with  well-developed  fracture  cleavage 
resulting  in  pencil-like  weathering  fragments  up  to  1  loot  in 
length.  Poorly  eiposed  eicept  Tor  stream  cuts  such  as 
Globe  Run  at  the  western  edge  and  shale  pits  at  Sand  Knob 
and  southeast  ol  Gettis  Ridge  along  Beidleheimer  Road. 

The  Ihickness  of  the  Rose  Hill  Formation  could  not  be 
measured  directly  in  the  field  area  because  ol  the  absence  of 
t  complete  sections.  Thicknesses  of  7)1  and  880  feet  were 
\  calculated  for  the  Rose  Hill  Formation  from  locations  in  the 
\  map  area  where  reasonable  control  was  present 


Tuscarora  Formation 

In  the  study  area,  the  Tuscarora  Formation  is  composed  of 
two  members  ;  white,  resistant  quartzitic  sandstones  making 
up  the  bulk  of  Ihe  formation,  and  a  thinner  upper  series  ol 
predominantly  red  and  green  sandstones.  These  red  and 
green  sandstones  are  referred  to  as  the  Castanea  Formalion 
by  F.  M.  Swartz.  Since  it  is  not  possible  to  map  them  sepa¬ 
rately  at  all  occurrences,  in  this  study,  the  Castanea  is  con¬ 
sidered  to  be  the  upper  member  of  the  Tuscarora  Formation. 


Castanea  Member 

Two  uniform  and  distinctive  marker  horizons  of  1-inch  to 
3-foot  beds  of  tlackish-red  (5R2/2),  fine-grained,  very  dense 
and  tesislanl  iron-cemenled  sandstone  weathering  to  very 
dusky  red  (10R2/2)  and  highly  fractured.  Forms  small  ledges 
on  down-dip  sides  of  Tuscarora  anticlinal  ridges. 

In  some  places,  such  as  the  eiposure  at  Whipple  Dam 
State  Park,  Mo -6  inch  beds  of  ferruginous  sandstones 
with  ripple  marcs  eiposed  on  bedding  planesare  rnlerlayered 
with  highly  Ira-stained,  pale  yellowish-brown  (I0YR6.  2) 
silly  shale  and  l-tet-inch  beds  of  olive-gray  (5Y3/2),  very 
fine-grained  sandstone.  Moderate  yellowish-brown  shale 
float  is  often  found  associated  with  iron  sandstone  float. 

Iron-cemented  sandstones  separate  35±  tool  upper  unil, 
35±  loot  central  unil  and  thinner  lower  unit  grading  into 
Lower  and  Middle  Members  ol  Tuscarora  Formation. 

Main  units  thin  lo  medium  bedded,  light  olive-gray  (5Y5/2). 
fine-  to  very  fine-grained,  limomte-speckled  and  micaceous 
sandstones  with  irregular  laminations  and  patches  ol  more 
resistant  siltstcne  and  interlayers  of  olive-green  (5Y4/1)  silt- 
stone  and  shale  and  medium  beds  ot  pale  red  (IOR6/2)  to 
grayish-red  ,534/2)  very  fine-grained  micaceous  sandstone 
especially  in  Ihe  central  and  lower  units.  Arthtpphycus  *"•- 
gheniensis  present  at  some  localities.  Relatively  com| 
section  of nearly  horizontal  beds  eiposed  disconlmuously  up 
the  slope  Iron  Shaver  Creek  lo  Highway  26  at  Monroe 
Furnace.  | 

Iron-cemented  sandstones  occur  in  the  Tyrone  and  Belle- 
fonle  quadrangles  as  part  ol  the  Rose  Hill  Formalion.  In  the 
southeastern  Seven  Mountains  District  a  3-loot,  iron-cemented 
sandstone  bed  occurs  in  the  Castanea  Member. 

F.  M.  Swartz  (personal  communication)  is  in  accord  that, 
in  the  stud,  area,  the  Castanea  consists  ol  Iwo  (eriugmous 
sandstone  units  with  an  intermediate  series  ot  green  sand¬ 
stones  sills'nnes  and  shales  between  shales  ol  the  Rose  Hill 
Formation  and  white  quartzites  ol  the  Tuscarora  Formation. 


lower  and  Middle  Members. 

No  complete  eiposutes  present;  best  exposures  located 
along  ridge  tops  and  In  streams  valleys.  Pure  white  (N9)  or 
very  light-, -15,  (N8l  fine-  to  very  coarse-grained,  hard  and 
resistant,  thoroughly  silica-cemented,  limomte-speckled, 
quartzilic  sandstone.  Bedding  Ihickness  Horn  2  lo  4  inches  up 
to  6  inches  to  3  feet  Cross-bedding  ranges  from  laminations 
to  festoon-tyro  6  to  18  inches  long  all  observed  dipping  to 
northwesL  j  sandstone  concretions  and  hemispherical 
depression;  on  bedding  surfaces  such  as  in  stream  outcrop 
northeast  ol  Sind  Knob  Trail  on  northwest  side  ol  Greenlee 
Mounlaln.  Annrophyeus  alleghemensis  common  on  bottoms 
ol  beds  Weathers  Info  very  pile  orange  (I0R8  2i  to  grayish 
pink  <5R8  2  blocky  Iragmenls  up  lo  10  feet  with  pitted 
surfaces  anu  weathering  rinds.  Some  thin  interbedded 
layers  ol  olneiray  shale  on  crests  ol  Leading  Ridge  and  in 
folds  at  laurel  Run  near  St.  Stephens  Church. 

The  thickness  ol  Ihe  Tuscaiora  Formation  cannot  be 
measured  directly  due  to  lack  ol  eiposure.  Calculation  ol 
thickness  li,  n  outcrop  width  rs  possible  only  along  Tussey 
Mountain  wlwh  has  a  homodmal  dip  in  contrast  to  the  lout 
other  mijoi  edges  which  arc  underlain  by  anticlinal  struc¬ 
tures.  T  ho  .(erase  Ihickness  calculated  lor  Ihe  section 
underlying  TuBcy  Mountain  In  ih.  McAlwy'i  Fort  quad- 

tangle  is  550 1  tel 


Juniala  Formation 

Observed  only  as  float:  upper  and  lower  contacts  not  ei- 
posed.  Red,  I, Unite-speckled  sandstone  with  some  Inter- 
layered  red  s,|ty  shale,  red  mudstone  in  lower  and  middle 
portions  and  200  leet  hard  and  resistant  pale  red  (5R6/2) 
lo  grayish  ied  (5R4/2)  fine  grained  blocky  wealhenng  resist¬ 
ant  sandstone  in  the  upper  part,  less  resistant  beds  torn 
topographic  dtpression  between  ridge-forming  Bald  Eagle 
and  Tuscarora  Formations.  Erosion  ol  Juniala  Foimation  In 
nose  ol  southwest  plunging  Bear  Meadows  anticline  terms 
U  shaped  depression  containing  entire  Beat  Meadows 
Natural  Area ,  a  northern,  high-level  peat  bog. 


Bald  Eagle  Formation  .  ... 

Present  only  «>  flop*  *"  Bea'  Meadows  anticline.  Olive- 
gray  (5Y4/ii  fine-  to  medium-grained,  limonite-speckled. 
impure  sandstone  containing  recognizable  Iragmenls  ol 
feldspar,  micj,  and  clay  materials.  Weathers  to  pale 
yellowish  biown  (10R6/2I  blocky  fragments.  Oirk  reddish- 
brown  (I0R3/4)  and  pale  red  (I0R6/2)  resistant  conglom¬ 
erate  and  conglomeratic  sandstones  with  shale  chips,  meta- 
morphlc  rock  fragments  ond  predominantly  fractured  white 
quartz  pebbles  up  to  1  inch  In  maiimum  dimension  at  upper 
contact  with  Juniata  Foimation. 

This  conglomeratic  unit  appears  to  be  equivalent  to  the  red 
and  green,  cross-bedded  conglomerate  and  conglomeratic 
sandstones  designated  as  Ihe  ‘tost  Run  Conglomerate”  by 
F  M  Swartz  Irom  eiposutes  at  lost  Run  Gap  In  Shade 
Mountain.  Mifflin  County,  Pennsylvania:  or  “Oneida  Conglom¬ 
erate"  by  geologists  ol  the  Second  Pennsylvania  Geologic 
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this  investigation  was  lo  map  ihese  formations  m  order  lo 
define  their  geologic  and  structural  relationships  and  lo 
investigate  the  origin  ol  the  map  pattern  ot  the  Tuscarora 
formation  shown  on  the  O  '  ' . .  - 


ooserved  primarily  as  float.  Thetak  ’iy^observed"' 
elude  conglomerate,  quartzite,  sand 

s«(  fonacons !  vt  s  ^of "  eua  M/Ve ' '  m‘'' 1  ^  'J  ■ 

5percent  percent  s.llstone;  s'p^nVcongtemerate.'Md 

LOCATION  AND  TOPOGRAPHY 
The  area  studied  is  located  in  central  Pennsylvania,  15 

I  rending  northeast-southwest  with  1  maiimum  length  of 
14  j  miles  and  a  width  of  1,5  to  6  0  miles. 

The  mapped  area  is  situated  at  the  northeastern  end  of 
Ihe  soulhwcstward  plunging  Btoad  Top  jynclmotium, 
whete  Ordovician  and  Silurian  i«ks  leach  Ihe  surface, 
and  on  the  southeastern  Hank  ol  ihe  Hittany  Arch 
The  maior  landforms  ol  the  mapped  aiea  comprise  five 
prominent,  subparallel  ridges  which  are  separated  by 
valleys.  The  ridges  Irend  northeast-southwest  and  are 
continuous  with  Ihe  exception  ol  the  belt  ol  minor  ridges 
parallel  to  Tussey  Mountain  on  the  southeast  which  Is 
composed  ol  three  en  echelon  segments  including  leading 
and  Rudy  Ridges.  Tussey  Mounlain  is  the  highest  and  most 
extensive  ridge,  continuing  along  Ihe  entire  northwestern 
boundary,  Greenlee  Mountain.  Bell  Ridge,  and  Gettis  Ridge 
decrease  in  elevation  to  the  southwest  Rud  - 
Gieenlee  Mountain  are  double  crested  ridges  and  each 
has  a  subsidiary  ridge  and  intervening  valley  on  the 
northwestern  side. 

The  ridges  are  partially  convetgent  near  Ihe  north¬ 
eastern  corner  o(  Ihe  area  where  they  lotm  the  uplands 
referred  loas  Little  Flat  and  Big  Flat,  these  flats  partially 
surround  a  U-shaped  topographic  depression  containing 
a  northern,  high-level  peat  bog  called  the  Bear  Meadows 
Hatural  Area 

Inactive  manlles  ol  sandstone  scree  extensively  cover 
Ihe  crests  of  Ihe  five  major  ridges,  their  adjoining  slopes, 
and  to  a  lesser  extent.  Ihe  intervening  valleys.  This  debris 
is  composed  ol  angular  blocks  o(  Tuscarora  quartzilic 
sandstone  up  to  10  leet  in  longest  dimension  In  some 
cases,  the  parent  outcrop  can  be  identified  along  the  ridge 
lops,  but  generally,  mosl  source  areas  are  buried  by 
scree.  The  weathered  condition  ol  the  scree  blocks  appeals 
to  indicate  that  Ihese  Iragmenls  are  stable  and  that  the 
scree  deposits  are  largely  inactive.  The  scree  deposits 
occur  in  a  variety  ol  configurations  and  are  attributed  lo 
penglacial  origin  1  Hodgson.  1967, 

The  mapped  area  is  composed  ol  two  topographic 
domains  with  contrasting  elevation  and  rebel.  The  lowesl 
elevations  and  smallest  local  rebel  cctur  in  the  area 
southwest  ol  Stale  Highway  26  and  soiAheastof  the  Stcne 
Valley  Road  from  Monroe  furnace  lo  the  southwestern 
edge  ol  Ihe  area.  The  most  common  tool  rebel  in  this 
aiea  is  300  leel  with  the  least  lecal  iel«t  occurring  along 
laurel  Run  and  Shaver  Creek  T  he  highest  elevations  and 
maiimum  relief  occur  between  Ibe  mam  radges  and  valleys 
and  in  places  wheie  streams  cut  acioss  ridges.  Rebel  is  300 
lo  500  leel  along  these  points.  The  miumum  local  rebel 
ol  540  leel  occurs  between  Greenlee  Mountain  and  Green¬ 
lee  Run  near  Owl  Gap  Trail. 

The  highest  elevation  0!  2.400  tcc-muis  at  Big  Flat 
and  little  flat.  The  lowest  elevation  cl  740  teet  cccuis 
along  Herod  Run  in  the  southern  corner  cl  the  area.  The 
maiimum  total  rebel  in  the  map  area  is  1.660  (eel. 

The  classical  relationship  between  resistance  ol  reck 
units  lo  weathering  and  surface  elevations  in  Ihe  valley 
and  Ridge  province  is  clearly  shown  in  Ihe  mapped  area. 
The  five  major  ridges  are  all  underlain  by  resistant,  well- 
cemented  quartzite  beds  ol  Ihe  Tuscarora  Formation. 
Subsidiary  ridges  at  lower  elevations  are  maintained  by 
thinner  sandstone  units  including  Ihe  Keeler  Member  and 
mtraformational  iron-rich  sandstone.  Valleys  and  low¬ 
land  areas  are  developed  on  shales  and  limestones  eicept 
where  streams  have  cut  across  resstant  ridges. 

With  one  eicephon,  there  is  a  direct  lelationship  be¬ 
tween  anticlinal  and  synclinal  lords  and  the  resulting 
topographic  terms  ol  Ihe  area.  The  eiception  to  this 
relationship  is  lound  in  the  synclinal  ridge  between 
Greenlee  Mountain  and  Bell  Ridge,  immediately  northeast 
ol  Highway  26  where  resistant  sandstone  beds  ol  Ihe 
Keeler  Member  ol  the  Mifflintom  Formation  are  eiposed 
in  the  core  ol  a  plunging  syndme. 

PREVIOUS  INVESTIGATIONS 
The  area  was  mapped  previously  by  Alexander  McKinley 
ol  the  First  Pennsylvania  Geological  Survey  under  the 
direction  ol  H  D.  Rogers  and  later  by  C  E.  Bilim  ol  Ihe 
Second  Geological  Survey  ol  Pennsylvania.  These  early 
reconnaissance  investigations  represent  correct  interpre¬ 
tations  ol  Ihe  general  structural  relations  even  though 
they  were  conducted  at  a  large  scale  and  primarily  to 
show  the  distribution  ol  iron  ore  deposits 
The  area  between  77°45,-77‘55'  west  longitude  and 
40'42’30,'-40  40’  north  latitude  was  mspped  on  a  sale 
ol  125,000  by  P.  C.  Wilson  (1950i. 

The  geology  ol  >  2  mile  wide  strip  along  the  south- 
western  edge  ol  ike  area  was  compiled  by  Doit  1 19o9>  ticm 
mapping  on  a  scale  ol  1  S2.500  by  students  al  Ihe  Mineral 
Industries  Summer  Camp  olPtringl vania  State  Univer¬ 
sity  during  the  summers  ol  1953-1956. 

Field  work  lor  the  piesent  study  was  completed  during 
1965  and  1966. 
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plunging  anbchnes,  oblique  lo  Ihe  mam  structural  trend 
E™*'11'  R.ud»  the  northwest  e.lension  ol  Rudy 
Lud  'e  rY'1!  ‘  R'dEt  ,h'  i,'U'IU"  flc,"h«K'  » 

dwiti'  'J0'11'0’5'  and,  tep'esenl  par"  d ’anofher 
doubly- Plunging  anticline  Dip  readings  al  Hubler  Gap 
indicate  1  p  unge  increasing  Irom  20  to  10  degrees  north¬ 
east  along  the  nose  ot  the  Rudy  Ridge  inhdme. 

The  term  ol  Ihe  doubly-plunging  anticlines  an  be  <sb- 
„'v5 !"  1  “fKitraphy  developed  on  resistant  Tusaiori 
quartzite  layers  which  have  not  teen  breached  by  erosion 
Younger  beds  are  present  at  the  surface  on  all  sides,  re 
ralchci  ol  the  low 


The  maiimum  and  minimum  wave  lengths  ol  loldmg  ne 
“—•I  intervening  orders  ol  magni 
'*• — . length  ol 


2  miles  to  1  Icol  «> 

tude  Each  formation  has  a  characteruii.  .. 
folding  except  the  Tuscarora  formation 
tel*  ol  3  different  orders  ol  magnitude  The  smalleil  and 
unusual  ol  Ihese  structures  are  outcrop  size  folds 

observed  in  Ihe  quartzites  ol  Ihe  Tuscarora  Formation 
at  five  localities  along  the  crests  ol  anticlines  and  are 
particularly  well  eiposed  ter  study  al  Iwo  localities:  Ihe 
southwest  side  ol  Ihe  gap  cut  by  Laurel  Run  thicugh  Bell 
Ridge,  and  Ihe  northeast  tide  of  Ihe  gap  cut  by  Gamer 
Run  through  Ihe  Harry's  Valley  anticline. 

The  most  complete  and  least  disturbed  slruclures  con¬ 
sist  ol  Iwo  anticlines  exposed  discontinuous!/  lor  50  lo  03 
leel  on  Ihe  southwest  side  ol  Ihe  nearly  vertical  gap  cut  by 
laurel  Run  through  Ibe  southeast  extension  ol  Bell  Ridge 
The  wave  length  ol  Ihe  folds  is  appronmately  39  leet 
and  their  ares  plonge  to  Ihe  southwest  al  less  lhan  10 
degrees  The  hinge  lines  ol  Ihese  lolds  strike  N.  45  L  and 
both  structures  are  asymmetric  with  the  northwest  limb 
dipping  more  steeply  1 50  lo  75  degrees)  lhan  the  southwest 
limb  1 27  to  50  degrees  1. 

Major  faults  are  apparently  absent  Minor  faults  when 
cut  across  ridges  and  oflset  competent  formations  have 
teen  noted  al  lour  localities.  They  are  associated  with  Ihe 
Castanea  Member  ol  Ihe  Tusarora  formation  where  il 
cccuis  In  the  cores  ct  anticlines  southwest  ol  Whipple 
Dam  State  Park,  hi  Ihe  citens*on  ol  the  Bell  Ridge  anti¬ 
cline  neat  Ihe  southeastern  edge  ol  the  field  area,  and  at 
Hubler  Gap  A  lourth  structure  t-t  the  same  type  offsets  the 
Keeler  Member  ol  Ihe  Mifflintown  Formalion  in  the  anti¬ 
cline  southeast  ol  Rudy  Ridge  The  cflset  occurs  near  Ihe 
terminations  ol  ridges  where  the  Castanea  or  Keeler 
Members  plunge  tenealh  Ihe  surface,  with  the  eicephon 
ol  the  lault  south  west  ol  Whipple  Dam  which  cuts  across  a 
section  ol  an  anticline  in  Ihe  Castanea  sandstone  where 
the  outcrop  pattern  is  the  narrowest.  The  direction  ol  dis¬ 
placement  is  toll  lateral  in  all  cases  along  north-north- 
west-south  southeast  lo  northwest  southeast  trending 
fractures  with  500  to  3.000  leet  ol  olfset.  The  am-.unt  of 
displacement  cn  Bell  Ridge  is  somewhat  questionable 
Since  Ihe  Ihickness  0!  the  section  appears  to  be  doubled 
on  the  southwest  s>de  ot  the  displacement  These  offsets 
are  nol  traceable  into  the  formations  bordering  the  sand 
stones  and  therefore,  appear  to  die  cut  in  the  adjacent, 
incompetent  shale  and  limestone  units 

These  structures  are  interpreters  as  small-sale  tear 
faults  across  anticlines  resulting  Irom  differential  ad 
vanee  ol  adjoining  segments  ol  Ihe  told  arc:  or  more  likely, 
as  tears  between  blccks  which  are  more  tightly  compressed 
than  in  other  blocks. 

The  continuous  northeast  plunge  ot  the  Rudy  Ridge 
anticline  is  broken  into  a  series  of  segments  ol  differing 
trends,  suggesting  a  system  ol  penantidinal  faults.  These 
faults  were  mapped  on  the  basis  cl  float  distribution  and 
topography,  supported  b^limiled^oolcrop  data. 

are  down  dropped  along  the  plunge  ot  the  told,  rathe 
antithesis  ol  classical  penanticlinal  structures  in  which 
most  segments  have  been  down-laulted  towaid  Ihe  culmi¬ 
nation  point.  According  to  deSitter  ( 1964.  p  193  r,  all  ol  the 
faults  which  accompany  nearly  every  anticlinal  structure 
“have  a  common  origin  in  the  stretching  that  results 
trom  the  three-dimensional  shape  produced  by  upfitt 
Tension  parallel  to  Ihe  told  ans  occurs  because  Ihe  low 
points  ol  the  ans  remain  fired  in  place,  unlike  synclinal 
ares,  which  ate  crowded  closer  logelher  as  loldmg  pro¬ 
gresses."  In  this  tectonic  setting,  the  faults  under  ccnsid 
eration  are  most  likely  normal  faults  where  the  lault  planes 
have  relatively  steep  attitudes. 

A  southeast  dipping  thrust  fault  with  a  displacement  ot 
a  tew  leel  cuts  through  the  southeast  limb  and  ctest  olthe 
anticline  eiposed  southwest  ol  the  lake  at  Whipple  Djm 
State  Park  ,  , 

A  lault  is  indited  northwest  ol  Greenlee  Mountain  by 
Wilson  1950,  p.  52-54),  and  has  also  been  reported  onlhe 
Geologic  Map  cl  Pennsylvania  iGray  and  others  19sfl). 
According  to  Wilson,  a  h'gh-angle,  southeastward  dipping 
thrust  lault  nearly  parallels  the  strike  ot  the  antijmai 
aiis  of  Ihe  Greenlee  anticline  ter  at  last  7  miles,  causing 
a  doubling  ot  the  Tusarora  section.  He  cites  the  double 
ridge  topography  and  distribution  ol  different  size  float 
fragments  as  the  duel  evidence  lor  this  lault.  ««* 
bedrock  or  breccia  is  eiposed  along  the  extent  cl  the 
interred  fault  zone.  Mage,  field  data  Horn  the  p.esen 
study  indate  that  the  double  goposraphje  ridge  B 
probably  underlain  by  a  double-crested  anfidme  0  he 
type  often  observed  in  antral  Pennsylvania  This  .nterpre- 
tation  ,s  supported  by  the  presence  ol  younjtfl ^stenea 
sandstone  float  in  the  valley  between  the  two  ridges. 
Neither  a  southeastward  dipping  thrust  lault  or  *  fl01™1 
lault  provides  solutions  in  cross  section  to  account  tor  the 
doubling  of  Ihe  thickness  ol  the  Tusarora  formation 
along  Greenlee  Mountain. 


